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Intravenously administrable human immuno- 
globulin (igG) for rein forcing the immune defense of the Human 
organism, wherein the immunoglobulin consists of native . 
chemically unchanged and enz ymatically undegraded , stabilized 
immunoglobulin „ which contains no in vitro detectable anti- 



comp lomentary 

3 . 



ctivity and ha s an unchanged antibody activity 
A method for the preparation of intravenously 



administrable immunoglobulin for reinforcing tne immune 
defense of the human organism, comprising tho steps of: 
bonding the immunoglobulin obtained by Known methods from 
human plasma or placentas to an ion exchanger, selectively 
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Th« native immunoalohulln omi>loy«d "»s tivi -t.rtvnu 

•i .,f :.i r->ovln concent "tion of . O ».o lO iv 1 1 
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<»2.VAtii.n9 th« mononMrlc immunoglobulin f «rom tho Aon exchange: 
stabilising tihs inununoglobulln by treatment with very woaR 
acids or the addition of a polyol , in combination with th«a 
addition o£ a poly g ly col and sugar, and removing the laat 
reeiduas of anticomplementary activity by adsorption on 
alurainum hydroxide - 
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Complete specification for the invention entitled? M Intravenous APPLIr 

HUMAN IMMUNOGLOBULIN AND METHOD FOR ITS PREPARATION " 

The followinci statement is a full description of this invent! 
including the best method of performing it Known to BEtitx?c us : — 
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The third step of the process is ind i a pens ibl 
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BACK QRO KJU P OF THB IN VE NT ION 
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Fiaild Qf tin 



Invention 



admlnlHtrabl < 



present Invontlon relaton to a now intravanouoly 
r native, chomically unchanged and eniymotlCAlly 
undegraded, Stable „ immunoglobulin, which has no anti- 
complementary activity , aa well as the process for' At© 
aro cion . 



icription of the Prior Art 



Human immunoglobuliniw play an important role In the 
prophylaxis and treatment of infectioue di oeasea and 
conditions or antibody deficiency. Gamma globulin* are used , 
for exsmple, for the prophylaxis of infection* which are; of 
viral origin , such as , hepatitis, me a die a , Gorman measles, 
mumps or rabioa , or are attributable to bacteria, auch a. a , 
tetanus, diphtheria, or whooping cough* Gamma globulins are 
used therapeutically for Infections reeiatant to antibiotics 
which are caused, for example, by staphylococci , Escherichia 
coll, Pseudomonas , etc* Specific Immunoglobulins (IgG) are 
also, used cor the prophylaxis of Rhesus incompatibilities . 



- 2 - 




Comparison of the anticomplementary activity. 



In addition , th« tvaatmant by iMAns of ganuna 
globulins Cor protection against infection at is very important 
In the case of tmmuna -deficient patiant a Buffering from 
agairanaglobul inemia or hypoganunaglobul inemia • Generally, tha 
immunoglobulin is administered intramuscularly. However , this 
haa a number of serious deficiencies as follows i 

1) only a limited amount of at most 10 ml can be injected; 

2 ) the resorption by the organism is very delayed (for 
example , R - Martin du Pan , et al , Blut 5, 104 , 1959, Have 
observed that 35 to 4 0% of the immunoglobulin was still 
to be found at the injection site after 5 days) ; 

3) a major proportion of the immunoglobulin is broken down 
by proteolysis at the site of the Injection (reference -is 
made , in this connection , to S . Barandun , et al , Vox 
Sanguin is, 28 , *57-173, 1975) . 

In contrast to this r intravenous injection or 
infusion leads rapidly to a high level of immunoglobulin in 
the blood, such as is required, for example, for the treatment 
of septic-toxic infections. However, an Immunoglobulin which 
is produced by Kr.own fractionation processes from blood 
plasma, serum or placentas, and is suitable for intramuscular 
application, may not be used for Intravenous application. On 
this subject reference is made w .o Cohn , et al , J . Amer. Chem. 
Soc . , 6 M . 459, (1946), Pi . J - T- - S trauss et al , J - Immunol . , 9 3, 
24 (1964) # K m Hore j al et al , Acta Med - Scand .,155, 65 (1956), 
and A... Poison et al , Bio chem . Biophys. Acta 82, 463 (1964) . 
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X f auch invnunoglobuXlna are admini it»rod lntra- 
v«nou«ly , Anaphylactoid IntoXeranca reaction* occur In about 
15 to 30% of the patlante (C . A- Janeway et al , New England JT - 
Med. 278, 919 (1968) . In the caae of lmmun«-d«f ici«nt 
patlonta who require an adminiatration of! IqG particularly 
urgently , the rate ox thaae anaphylactoid intolerance* aroounta 
about 901. 



Up to the preaant time , there haa not been an 
entirely eatlafaotory explanation for theea react lone. It le 
Known, however , that they are very probably initiated fay 
complement- fixing IgC aggragataa which are frequently 
detectable in conventional, commercial Immunoglobulin 
preparation*. This aeaumption la aupported by the fact that a 
direct relationahip wa* found to exiat between the clinical 
intolerance reactions, the proportion of circulating 
complement, and the in vitro determined anticomplementary 
activity of the immunoglobulin. The main objective of the 
preparation of intravenously adr.inietrablo • iromunoglobuline 
therefore is the removal of their anticomplementary activity 
(S. Bar an don et al , Vox Sanguinis 7, 157-174, 1962 . 

Several poeaibllltiee ere preaently J ' *>vn : .;r 
reducing the anticomplementary activity of the vtwc .lobulini 

i XgO • 




Th« removal of the IgG aygragatea by ul 
ltAon or chromatoyraphic aaparatlon has been 
However » t.H«a preparation* obtalnad toy thai 
un»tabl« and rapidly baoc 
probably as a roBult of the 



entr i - 



mathoda are 
a anticomplementary ones ag^in, 

f^tion or tha monomers (S. 



don 



tl # Vox Sanguinis 7 # 157, 1962). 



rdin ' to Austrian patent 359,640, -tha ant i - 
complamantary activity can b. reduced toy mixing with albumin 
or a«rum. The preparations produced according to this 
procea* can no longer toe described as immunoglobulins since 
the addition of album; r> or serum sufficient for reducing the 
anticomplementary activity becomes ao high that the XgG 
txon in the total protein mixture becomes too small. 



Tha removal of the XgG aggregates has also been 
attempted through adsorption by means of activated charcoal 
<M. Steinbuch „ Vox Sanguinis 13, 103, 1967) . with starch, with 
silicates (German O f f en legunga schr 1 f t 26 50 33-4) as well as 
through precipitation with pol y ethylene glycol s (German 
Offenlegungsachrift 27 51 717) . None of these method* permits 
complete removal of the anticomplementary activity.. 



Preparations without complement-fixing activity are 
obtained by partial enxynatic break-down of immunoglobulin 
aince proteolytic enzyme s # . . s uch aa , pepsin and plasmln 
preferentially »plit off or destroy the Fc segment of the IgG 



serum flasks, etc.) so that a 5% protein (IgG) solution is 



lecula which contain. th« compUm«nt-f ixiny domain off thli 
molaoul*. How«vor , the oompUte nullification or the 
biological function* «««ooi«t«d with tho r C ««9m«nt of the XoO 
mol,cuU ' tuch ' or " **»mple , the cytophilic Activity, ana 

th « op»nii«tion or oytolysii (b«ot«rloly.l.) vhloh «H 
require an und«m«g«d Pc "gmont to which th« F"c receptors can 
bond ' a -orlou> dieeflvantag* of thie method „ Moreover, 

the eniymttic eplitting off the inununoglobulin mol«culea 
r " ultB A" Fab and P(«b') 2 fra^mente which , while capable off 
bonding; the ip«oiflc antigen., have only a very ahort 
biological half-value time , namely, 19 to 24 hours, inetead off 
18 to 22 daya , sat doo a the complete IgG molecule . 



Xnsplte of theae aerioue diaadvantagei , aavarol i.v. 
applicable immunoglobulin praparationa which were apl it wi t h 
ensymee are on the market : 

* 

French patent 2,382,000 describee pepain-traatad 
products which conalst of about BO* P(ab') 2 fragment*. Only 
3 to 5% of the IgG molecules have wlthetood the proteolysis. 
These preparations have no an t 1 complementary activity and the 
K ( ab * > ^ fragments are capable off neutralizing toxins and 
v iruao a . 

Plaemin- treat ed IgG preparations ere described , for 
example, in the German of f enlogung sschr if t 27 52 €94, They 



»ntAin about 30 to 401 intact XgC 
is not split prot«oXytic«xXy. 
or thi* prwparfttlon i • week < 2 O 



rlABses 2 And 4) which 
plQnwnt — f ixing activity 



50 mg/ml/2CH 



50 



According to 6. Barandun et al , Vox Sanguinia 7, 157 
(L9 62) t tha anticomplamantary activity of the IgG can be 
raducad graatly by a 24 hour acid treatment at pH 4 and 37°C. 
The praparatlona obtained consist of 85 to 90% of monomcric 
XgG and iO to 13% of IgG aggregataa. The complement - f 1 xing 
activity of theaa products i« weak (SO to 70 mg/ml/2CH SO* * 
Their biological half-valu. tiwo i» , however, reduced to about 
14 day and the preparation, are not -table during storage and 
their anticomplementary activity increases once again. A. 
. tab l. f Xyophlllzed preparation produced according to this 
method ha. recently been available on the market _ 



It ha a also 

intravenously epplica 
tctive chemicals us 



frequently been attempted to obtain 
0 prepare: t ions by the action of 

g the following methods* 



The complement receptors of the Fc segment of the IgC ar< 
blocked with S-propiolactone. The products so obtained 
no longer fix any complement and *~onoiat of monomers to 
the extent of 90%. However, th* ->log ic al ha 1 f - val ue 

time is reduced to 4 to 12 days. Ko comparison, 

noe is made to European Patent Application 13 , 9 O X ; 
ndun et al , Monograph. Allergy, 39-60 (ICarger, 

1975) 



ref « 
S . B. 



- 7 - 



10. anti-rabies anti 
•» ■» nrt * — *«*aslo'a antibodies ♦ 



b) Through reduction and iul 

brides of Umi Xca moU 
activity can alio 
Yanuuiaka et al , Vox 



fonation or tho disulfide 
• • th« anticomplementary 
«d groatly according to T 
37, 14 — 20 (1979) . 



Through reduction and alkyXation In 
propcaal of D . d . Schroder ot al , voj 
(19 81) or through amidetion In accoi 
Offenlegungsschrift 24 42 655, It Is a 
arrivo ot intravenoualy admlnlatrable 



?e with a 
ulnle 40, 303-94 
• with Germen 
:^»o poaalble to 
Xga priparationi. 



Changes in the moltcular structure and the 

of new antigenic determinant, in the IgG molecul 
excluded by theaa chemical intervention*. 



until now, there ha a toe en no ideal immunogXobuXin 
preparation for intravenous admini.tr at ion. Th. IgG molecule- 
may be modified by enzymatic degradation with loa. of proper- 
ties which depend on the Pc fragment. Alternatively, they arc 
modified by chemical action with change. i„ the molecular 
structure, the biological half -value time usually also being 
reduced. Also, when predominantly physical procedures «nre 
employed, a certain residual enticompianentary activity still 
remain s in the IgG preparation. 



9 



i 



20 



lndloatcd heretofore , we have diacoverwd a 
moue Xy adainiatrable human iimnunoglobul In (IgG) for 
lnforoiny the ioeune defanae of the h union organ lam, as we X 1 
as e process Cor its preparation. The iimunog lobu). A n of the 
invention ii a stable product whose native molecular atruct u 
remain* unaffected, which retalne the original antibody activity 
and haa no in vitro detectable anticomplementary activity. 
Consequently, it can he administered intravenously wi thout 
danger, even in the case of particularly endangered itnmune- 
flclent patients. 

In its process aspect, the present invention comprises 
combination of three consecutive, coordinated stages, the 
nticonpleioantary activity of the immunoglobulins boing reduced 



, while the 
The eluted 



30 



in each »ta 

The first stage is a basic separation of monomeric 
iamunoglobulin O from its aggregates with the help of an ion 
exchanger by selectively eluting the IgG monon»e 
IgG aggregates remain bound to the ion exchange 
monomers fix the complement only weakly, but are vc *-y unstable 
and rapidly become anticomplementary once again, if they are 
not stabilised. This stabilisation is accomplished in the 
second stage according to the xnown method of f* • I . Miekka et 
a X , Vox Sanguinis 29, IO 1 (1975) by a weak, acid treatment i:nd/ 
the addition of polyglycols, sugars, and/or polyu Is , the 
addition of a poly g lycol and a sugar being indispensible . The 
removal of the last traces of anticomplementary activity is 
finally acccaapliahed by a third stage composed of a selective 
>orption on aluminum Hydroxide. The sequence of these th 
tages is of importance for the performance of the process » 

— 9 - 



or 



T*he claims defining the invention are as -follows z 
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oglobulin of th« invention no longer exhlbitv 
nt »ry activity and retalm its original 
Macular »tructur« ana alao th« unchanged antibody activity. 
It it lntnv«noutly •dmini.tr.bl. to Humana for reinforcing the 
1 mm una defense of tho Human organism wherein the immunoglobulin 
consists of native, chemically unchanged ana enzymatically 
und*gr«4ed, atabiliied i-rmunoglobulin , which contains no in 
vitro detectable anticomplementary activity and has en uncHangc l 
antibody activity. 

In the proco«» xor the preparation of thin 
introvenoualy admin la treble immunoglobulin, immunoglobulin 
obtained by well-known methods from human plasma or placentas 
la initially bound to an ion exchanger from which the monomerlo 
immunoglobulin is solactivoly elutoO A/id Ui«n stabiliisd by 
l tenant with a ve ry wer»K acid end/or the addition of a 



— JO - 




eluting the monomer ic immunoglobulin from the 



polyglycol and t 
polyglycol and a 
of anticompleman 



r of a 
ing lndl 
ry activity are 



polyoi , the addition of a 
niibl« . The la»t rftildu< 
iub»equ«ntly removed toy 



ad > 



ptlon on aluminum hyd 



id* . 



DESCRIPTION OF* THE P 



FERRED EMBOPIMENT 



a) Mora particularly , in th« first step of the pre a«? n t 

inv«ntion« an immunoglobulin , isolated by one of the 
wall-known methods i e adaorbad on an ion exchangor and the 
monomarlc Immunoglobulin la eluttd with a 0.02 to 0.2 mo 1 a 
buffar solution at a pH of about 4.0 to 5.5: 
b> The latgoly monomarlc eluate la than diafiiterod after 

concentrating or incubating it as a waakly acidic 
solution with a pH between *• 4 and 5 at 3 0 to 45"C for 
1/4 to 1 no or . polyglycol , a suga r and, optionally, a 
polyol being added to the thus stabilized immunoglobulin 
solution; and than 
c) adding an aluminum hydroxide gel , on which the leer. 

residues of ant icomplomentary activity are adsorbed* then 
x-emoving the adaorbont once again and proceMsaing the 
stabilized immunoglobulin fraction obtained by well- Known 
methods to produce a storable, Intravenously injectable 
form of administering immunoglobulin. . ■ 



A» utortiny m«torl»l for th* invtnt i v« procvii. an 
imnuno^lobullh 1 a uiod which was obtained from hun*n pXa Mm a or 
Human plac«ntn« t>y wwll-known fractionating procodurm, Cor 
• x*mple r by an othonol fractionating procaduro (Cohn «t a 1 ) , a 
pr«cipitat xon praandaro with salts (Strauia et ai) # poly — 
ethylon^glycola (Polaon ot al) or an acrldlne derivative such 
as RIVANQL ( Horoj • 1 et al > or- by a chromatographic 

procedure . Plocentar immunoglobulin uaabl« am etarting 
matarial ( is obtained , for exampla , using tha method of H. L . 
Taylor at a! , J . Amar. Cham. Soc. ~> B , 1356 (1956) from th«a 
isotonic aqueoua placenta extract by fractional precipitation 
with 95* ochanol. 

InnunogXobulin from normal or hypor imir.uno human 
plasma orr from corraiponding placentas can be uaacl as the 
Btarting manorial. 

Immunoglobulin with specific antibodiea are required 
for thu t r ma tm«*nt of infectioua dlaeaaeta and fox prophylaxis. 
For such indications, immunoqlobulina are va » «- <3 which ware 
obtained from pi » a ma. c r placentas which contain ,'int ibodioa 
ayttinst specific viral or bacterial infections, for example , 
antiviral antibodiea against hepatitis, measles, German 
ineaslaa, mumps or rabies or antibacterial antibodies against 
tetanus, diphtheria, whooping cough, staphylococci, 
Eacherlchia coll, Peeudomonas, ate . Immunoglobuiiris from 
plasmas or placenta* which contain ant i — D (Rho) antlbodiws arc 
used for the treatment of >' >ua hemolytikus neonatorum. 



The native immunoqlobulin employed as t)»e Parting 
material is used at a protein concentration of 20 to 4 O mc,/ml 
and a a p h of 4.0 to 3.5. Fox- example, a solution of a c:ohn 
fraction X! and XX, a final precxpit.te of v«nous or plaoentar 
inmuno.l.V.lin ox- a dissolved lvo»hili*ate or possibly «von an 
ethanol-containin, i mm uno,:obulin «o lotion is a^usted oy 
dilution and addition- acid to a pH of 4 . O to S.O- Th.'o 
L , luticm 0 f laO mcoomer.*, IqCl dimer, IqC trimers «nd XoO 
pwl v m(!r8 is ^paratcd by n.ea-%* of an ion exchanger 
tchromatorjraphed) - 

A cutiunic exchanger is preferred as the ion 
exchanger. Especially carboxy.ethylcellalose (CMC) have 
i their value. The ion exchangers a^e first of all 

O.on molar buffer solvation of a 



proven 

equilibrated with a.O.01 to 

P H of 4.0 to 5 . O . Under theso conditions, all the inununo- 

qlob ulin is fixed on the ion exchanger. 



. » ■ 



As o buffer solution for equilibrating trie ion 
„ eh . B „, lr.c.1 diluting t!>e Too ,«»no,.or f . .««>- biologically 
Luf: ,. t4 , s ^r. t« example , aootate o U «eo.r». pHosphate 

toul!— oitr.te bui:«s or amino acic, buffers. o«n bo ua^a. 
„ eecatl! bl)£f sr» 3,,3 rr«t« N a. The igG monomer • with 
a O.O-t to 0.2 molar buffor or a pll o£ A.O to S . S . "hich 
adt-iuonallv eoncalnn U.OS to O. 13 moles aorrurvor, salt - 



13 - 



• mm 



The Igf, aggregratoa and* moreover, the polymera as 
well cs th« trimora and dimers, remain fixed on the ion 
exchamjor and can too elated latex* with buffer o C higher 
mol ar ity • 

* 

The anticomplementary activity of the monomeric igC 
f rj ct i.on is weak , namely, .60 to. SO mg/nil/2CH 50 , in comparison 
to that of the storting material ( O - 3 no 1-0 tng/ml/2CH 50 ) - 
The solution of IgC monomers is concentrated and incubated for 
1/4 to 1 hour- at a pH of preferably 4.1 to 4.6 at 30' to 4 5 °c . 
The A ncuba t io n can toe omitted if the starting material already 
has a .relatively slight anticomplementary activity. 

The* immunoglobulin solution is now diaf iltered 
against a buffer solution of pH 5.8 to 6.1 # for example, 
against a O.OD5 to O.OIS molar phosphate buffer. Citrate, 
phthalate and amino acid buffers can also be used for this 
purpose. For additional stabilization, a polyglycol , a sugar 
and, ojjeiona] ly , a polyol are added to the IgG solution 
iiurifi.cjd by diaf iltration. Preferably, O . OS to 0.3% (wt/vo 1 > 
of a iA>ly^tnylonylycol (PEG l.QO o to 6000) or of a' poly- 
propyloneglycol are. used as polyglycol, 3 to 7% ( wt/ vol ) of 
» aoc) *a l'O »e , lactose, ma.3t.ose o xr man nose are used as sugar, 
wit.h .*i.-Hccha ros« »jenorally heir.g preferred, and O to 7* 
(wt/-'"...l) of sorbitol or mannitol are used as a polyol . The 
:n<u 1 .j c :.on obtained is adjusted to a pH of G . 4 to O.8. 



The third step o £ the process is indiitpenaible for 
removing the last trace a of anticomplementary activity- For 
this purpose, 5 to 20% (wt/wt) of aluminum hydroxide gel are 
added to the neutralized IgG solution. The suspension is 
stirred for 20 minutes to 2 hours at room temperature o r 
overnight at 4 °C ; it is then centrifuged at 10,000 x g and 
sterilized by filtering. The filtrate is filled into the 
final containers, for example , ampoules or serum flasks and 
s ubseque n tl y lyoph il i zed . 

The immunoglobulin so prepared exhibits the 
following properties after the lyophilizate is dissolved In 
distilled water or O - OS molar- salt solution: 

1. It no longer contains any measurable ant icompl ement ary 
activity* 

2. The proportion of monomer io immunoglobulin (IgG) , 
determined toy gel chromatography, is between 85 and 95% 
Fragments are not present ; 

3. Only a single IgG precipitation line can be seen in 
immunb — eleotrophores i s against ant i — human antisex-um. 
Decomposition products are not detectable; 

4 . The distribution of the IgG — subclasses of normal serum 

maintained; 

5. The activity of the an t ibody spectrum # based on tht; 

protein concentration, remains unchanged. . . 



Comparison of the cnticomplomontary activity, 
expreSBQd ±n mg/ml/2CH 50 , of commercially available intra- 
venouaiy applicable immunoglobulin preparation with that o £ 
the inventively obtained natural , unchanged and undecompoaed , 
8tabili2ed immunoglobulin — 

The anticompioroantary activity 1 m given In mg off 
protein per ml which ar« required in order to inhib.l two 
units of complement. It is determined by the 50% hemolyala o 
sensitised sheep erythrocyte a ( ng/rl/ 2 CH s 0 ) according to the 
standard procedure of M-M. Mayer, Experimental Xmmuno— 
chemistry , 2nd edition, pages 133-240, Charles c. Thomas, 
Springfield, as well as the pro cedure of the U.S. Department 
of Health , Education and Welfare, Public Health Monograph No. 
74* "Standardized Diagnostic Complement Fixation Method 'and 
Adaptation to Micro Test" . The table of results is shown on 
page 17. 

Inventively prepared immunoglobulin preparations a 
administered intravenously in dosages of 2-5 to 10 g (per 
dose) to 48 patients. The preparations showed good toleranc 
i -i that no unexpected side effects were observed. Only 
patients, who had no immunodeficiency participated in this 
preliminary, test. On the basis of this experience , a clinic 
tost. Is justified* on patients with inherited or acquired 
innnunode f iciency for whom the vital inmunoglobul in therapy i 
always associated with a certain risk, irrespective of what 
previous preparation is used . 



TAJ3LE 



XyG P: 



ation 



Anticompl«m«nt 
Activity 
(mq/ml/2CH SQ ) 



16% atandard IgC 

(for i ntramuBCular appi xc«t xo n ) 


O . 5 — 


1.3 


Igo purified by adaorp-.ion 


3 — 


30 


IgG treated with e-propiolactone 


40 - 


SO 


IgC treated with acida 


60 


SO 


IgG split or partially broken down 
with plasmin 


20 


SO 


IcG split or partially broken down 
with pepsin 


no measurable 
activity 


Inventively prepared I gG (Example 1) 






Starting material 


0.7 




CMC monomer fraction 


60 - 


B 8 


icjG preparation after stabilization 


150 - 


200 



End product (Example 1) 



no measurable 
activity 



The progress of the inventive preparation and 
process relative to the state of the art is shown very clearly 
fay the results listed in the Table. 
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example 1 

Lyophil icftd immunoglobulin ( XgG , € g) , which 
propnrad toy th« known Cohn prooadur* No* 9 f rom normal human 
pla»ma , is dissolved in 90 ml of dlstlllsd water* Aftw r a 
cUrlfying filtration , th* solution is adjuotod to a pH of 4.6 
with 10« acetic acid and addod to a. corboxymothylcolluloiie 
column (CMC column) (7 cm long, 6 cm in diameter) , which wa» 
previously equilibrated with 1 1 of 0.02 molar acetate buffer 
of pH 4.6- The igG ie adsorbed on the ion exchanger and the 
column is washed with 500 ml of the abova-mentionod acetate 
buffer. The monomeric IgG is then elated with 1.5 L of O.l 
molar acetate buffer of pH 4.6, which contains 8.18 g of 
sodium chloride per liter and sub«e4u«utly concentrated with 
an ultrafilter to SO ml. This solution which has a protein 
concentration Of 7 O to 80 mg/ml is incubated at a pM of 4.1 
for 30 minutes at 37*C in a water bath. The pH is gradually 
adjusted to 5-8 by diafiltration against 1 JL phosphate buffer 
(O 015 M, pH 6.05) . In order to stabilize the product, 0.3% - 
(wt/vol> of PEG 4000 and 7% ( wt/vol ) of saccharose are added. 
The pS is adjusted to 6.4 with O.l *J sodium hydroxide. After 
addition of 1 (wt/wt) of aluminum hydroxide gal, the 
solution is stirred for 30 minutes at room temperature. The 
suspension is centrifuged for 20 minutes at 10,000 * q and th< 
*upornntant liquid is sterilired by filtration. The prepara- 
tion is divided into the final containers under sterile 
conditions and lyophilized. In this procedure* sufficient 

Xgi3 solution is filled into the final containers (ampoul.is. 
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■•nan fl*tki« etc 
ObtAlnod wti«n the 
distlllttd water o 
lntrav«nou« injeo 



) so tha 
XyophlXi 
O . OS M 
tion or 



a 5% protflin (IgC) •olution 1 

ate lb dissolved In doubly 

•It ■olution, which la 9ult«^l< 
rr inCuoioh - 



Co X" 



Exhnipl 



Lyophiliied IgC < 6g) la din solved , filtered and 
purified ov«r . CMC fay tha method deacribed In Example 1 . A fte r 
concentrating the solution, the monomer fraction Is dia- 
filtered directly against 0.015 molar phosphate buffer of a pH 
of 6.S until the pH of the volution reaches 5.8, without 
previously having baon treated with acid. After addition of 
0.5% PEG 4 OO O and 3 - S % of ma 1 to Be and 3.5% of mannitol, the pn 
of the solution is adjusted to 6.4 and the solution is mixed 
with 10% (wt/wt) of aluminum nydroxlde gel. The suspension is 
stirred for 1 5 hours at 4°C, centifuged, filtered and 
processed further ae, described in Example 1. 



Example 3 

The final precipitate- from the COHN procedure No. 9 
which still contains ethanol, is used as the starting 
material. The precipitate is dissolved in icw cold watex* and 
processed further as described in Example 1, the separation 
however being carried out on the CMC column at 4*C. The 
remaining operations are carried Out £*s in Example 1. Instead 
of saccharose , the same amount of lactose is added. 
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Lyophilia«d XgO # which wa s praparad t>y the Cohu 
proc«dur« Mo . 9 from hum&n hyporimmun* pl«tm« with s hiqhs 
• pacific «nti-t«tanu« tit«r , wan used as otarttnq material 
At a protein concantration of 10% , tha otftrting Wfttorial 
contained 2 8 O X • U . of t«t4nu»/ml. The aquooua solution of 
this lyophi lixatft , containing 3 O mg of protein per ml r is 
MpAtated/ purified and itabiliiod according to the 3-staj 
procaas dnacribed in Example 1 ♦ The product 1 m free of 
antlcomplamantary activity and contains ISO X . U • of tetant 
r%e xr ml as a S% protean solution. 

Example S 

I gC , staining apaciCic *nti-D antibodies (ISO 
mqq/ml in a 10% protein solution) is used as starting mat 
an<2 created as described in example 1. Tha end product 
contain*. fc» 5 mcg/ml of spacif io ant i — D antibodies as a 5% 
solution and is free of anticomplementary activity. 

Examples 6 to 12 

intravenous • optimally tolerated preparations * 
contain the specific antibodies listed below, aro obtain* 
duaenbed in Examples 4 and S t 
6. anti-diphtheria antibodies. 
"7. anti-hapatitia D antibodies. 
G. anti —Gorman measles antibodies, 
y „ an c i -mumps antibodies. 



10 . antl-rabi«t 
12. anti-B. P«rtu»«i 



Baited on th© protein content, «r products retain 

th«ir high apaclfic antibody activity. 



* 13 to 2 2 



Inwunoglobul in fmctionn , which we r e obtained from. 

isotonic, aquaoua plac«nt a extract* by precipitation with 9 S % 

• thanol , are adjusted to a protein concentration of 3 O mg/ml 

and a pK of 5 - O and separated, puri Ci.od and stabilized 

■ ■ ■ ■ 

aocordiny to the process described in Example 1. The product! 

are free of anticomplementary activity and therefore tolerated 

optimally intravenously. They contain the antibody spectrum 

-a sent in the starting material • 



13. IgG with a nonspecific antibody spectrum 

14. XgC with anti —German meusles antibodies. 

15. IgG with ant i -totanue antibodies. 
16 - IgG with anti — D antibodies. 

17. IgG with anti-diphtheria antibodies. 

18. IgG with ant i— he pat it i s antibodies. 

19. IgG with a-nt i -mumps antibodies. 

20. igC3 with anti— rabies, antibodies. 

21. IgG with ant i— measles antibodies. 

22. IgG with anti— e. pertussis antibodies. 
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4. The method of cUim 3 wherein the immuno- 

globulin used it from normal human plasma or hyperimmo 

rrespond 1 



ne human 



used which co 
bacterial 



ntain 



thod of claim 4 wherein immunoglobulin is 
lbodie« against eer t etw jLviral pat 
ti-D ontibodiee. 



6. The method or claim 5 wherein the immuno- 
globulin contains a nonspecific antibody spectrum or anti- 
bodies selected from the group consisting of anti-German 
measles antibodies, anti-tetanus antibodies , anti-D anti- 
bodies, anti-diphtheria antibodies, anti-hepatitia antibodies, 
anti-mumps antibodies , anti-rabies antibodies, anti-measles 
antibodies, and anti-B. pe^^ussl* antibodies. 

*^ IriUumjnuual r admii . te U-ablt 



iobu lift 



in d 



4 >^~* «- n rpf 




* mm****** for th* preparation of intravonoualy 
noqlobulin for rainforc 1 n<? the* iuwiune d«f« 
gsnlsm «« h«r«in d«acrib«d with. r«foranc» 
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